Testicular torsion alters the presence of specific proteins in the mouse testis as well as the phosphorylation status of specific proteins.
Testicular torsion followed by torsion repair induces an ischemia-reperfusion injury to the testis that can render the testis aspermatogenic. Previous results have demonstrated this loss of spermatogenesis to be the result of germ cell apoptosis induced by oxidative stress. The present work reports protein changes occurring in the mouse testis 24 hours after repair of a testicular torsion known to induce germ cell apoptosis and severe seminiferous impairment. Total proteins were extracted from sham-operated testes and testes having had 2-hour 720 degrees torsion 24 hours previously. Testicular proteins were separated by 2-dimensional electrophoresis and the resulting gel images were analyzed with image analysis software. Of the over 1100 proteins detected on the average gel, over 700 were consistently appearing in multiple gels, and those protein spot intensities were averaged within sham and torsion groups and compared between the 2 groups. Twenty-three proteins were consistently increased after torsion repair and 48 were decreased. Six proteins, 3 of which increased and 3 of which decreased after torsion repair, were identified by mass spectrometry. The 3 proteins that increased after torsion repair, beta2-tubulin and 2 isoforms of serum albumin, as well as the 3 proteins that decreased after torsion repair, vimentin, phosphoglycerate kinase, and t-complex protein 1beta, were for the most part associated with various aspects of cell stress responses. The number of proteins phosphorylated on tyrosine residues exceeded the number of proteins phosphorylated on serine/threonine residues, but among 6 stress-related proteins specifically examined for phosphorylation in sham testes and those examined after torsion repair, increases in threonine phosphorylation of c-Jun NH2 terminal kinase and activating transcription factor 2 were the most prominent. Knowing these proteins and the pathways to which they point will aid in the search for new therapies of oxidative stress in the testis.